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A Legal Framework for Preventing
Cardiovascular Diseases
Wendy C. Perdue, JD, George A. Mensah, MD, Richard A. Goodman, MD, JD, Anthony D. Moulton, PhD
Abstract: Cardiovascular diseases are major contributors to death, disability, disparities, and reduced
quality of life in the United States. Successful prevention and control of these diseases
requires a comprehensive approach applied across multiple public health settings and in
all life stages. Individual lifestyle and behavior change, as well as the broader social,
environmental, and policy changes that enable healthy lifestyles, are necessary. Legal
strategies can be powerful tools in this endeavor. This review presents seven such strategies
applicable at the federal, state, and local levels that can be employed by healthcare
providers, public health practitioners, legislators, and other policymakers. They include
direct regulation, economic incentives and disincentives, indirect regulation through
private enforcement, government as information provider, government as direct provider
of services, government as employer and landlord, and laws directed at other levels of
government. These strategies may be accomplished through legislation or administrative
changes in practices or procedures. Effective use of these strategies requires a broader
understanding of the advantages and limitations of legal frameworks and the importance
of tailoring strategies to local conditions and resources. Examples of key roles that health
professionals can play in advancing such an understanding are presented.
(Am J Prev Med 2005;29(5S1):139–145) © 2005 American Journal of Preventive Medicine
Introduction
Heart disease and stroke, the principal compo-nents of cardiovascular disease (CVD), rankfirst and third among the leading killers in the
United States.1 Moreover, CVD disproportionately in-
fluences certain populations, and thus plays a role in
health disparities.2 Increasingly, environmental and
policy changes are recognized as crucial in the efforts
to prevent and control CVD. The Centers for Disease
Control and Prevention (CDC) and its partners have
promoted the development of public health strategies
to combat CVD and have identified four broad goals:
(1) prevention of risk factors, (2) detection and treat-
ment of risk factors, (3) early detection and treatment
of heart attack and stroke, and (4) prevention of
recurrent cardiovascular events.3
Achieving these goals will require changes in individ-
ual behavior and modifications to the broader social
and physical environment. For example, the major
modifiable risk factors for CVD are directly affected by
individual behaviors.3 However, individuals’ decisions
concerning their behaviors that affect CVD are all
made against the backdrop of the physical and social
environment.4 For example, exercise may depend on
how easy or hard it is to walk or bike in one’s neigh-
borhood,5 along with actual or perceived risk of crime
in that neighborhood, and a healthy diet may depend
on the ease of access to nutritious food.6 Similarly,
increased detection, treatment, and control of CVD will
require a combination of changed behavior and
changed institutional and social conditions.
One technique for achieving some of the desired
policy goals is changing the law. Law can be a potent
tool for redirecting both private and government activ-
ities, and well-designed legal interventions can be an
important part of improving public health.7 Laws have
been shown to be effective in reducing the burden of a
variety of public health problems, including alcohol-
related motor vehicle crashes, micronutrient deficiency
diseases, and exposure to environmental tobacco
smoke.8,9 The impact of laws on these problems sug-
gests roles for a comprehensive legal strategy for the
prevention of CVD.4,9
This paper proposes a conceptual overview of legal
strategies for addressing the public health burden of
CVD. We first identify and describe seven basic legal
strategies by which government can intervene to im-
prove public health. Although these strategies involve
“law” in the broadest sense of government action, not
all necessarily require legislative changes. Some may be
accomplished through administrative changes in prac-
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tices or procedures. Examples of specific applications
of these strategies are provided. We conclude by dis-
cussing important considerations for public health
practitioners and others regarding the use of law and
legal strategies to prevent CVD in the United States.
The goal of this paper is to set forth a conceptual
framework that can be used to identify possible legal
strategies. Once identified, individual strategies must
be reviewed and tested for efficacy, but the framework
can help expand the range of possible approaches.
Legal Strategies for Improving Public Health
In the United States, governments at all levels (federal,
state, and local) are recognized as possessing authority,
albeit with limits, protect the health, safety, and general
welfare of the people.10 There is a long history of
government intervention to improve public health.11
Government may bring to bear the full range of gov-
ernmental powers and authority of the sort that it
routinely exercises. This includes the power to impose
criminal and civil regulatory requirements, the power
to create standards for private liability, and taxing and
spending authority.12 We present in this article seven
basic strategies that draw on these powers for improv-
ing the prevention and control of CVD.
Direct Regulation
The most obvious technique of government interven-
tion is direct regulation. Whether framed as mandates
that require particular conduct or as prohibitions that
specify only what people must not do, direct regulation
imposes standards of conduct for businesses and indi-
viduals. Enforcement may be through civil remedies,
such as licensing requirements, or through criminal
sanctions. Direct regulation is used extensively to im-
prove public health by protecting and modifying the
environment. One example is regulation of food prod-
ucts and requirements for labeling; another example is
the imposition of standards that require real estate
developers to include open space or pedestrian facili-
ties in their projects. In addition to laws that target
conduct affecting the environment, direct regulation
also may be used to target individual behaviors that
directly impact individuals’ health and safety. Examples
of this type of regulation include laws requiring the use
of seat belts, motorcycle helmets, and mandatory
vaccinations.
An important advantage of direct regulation is that if
behaviors are particularly desirable or undesirable, they
can be directly required or prohibited. Requiring that
private entities or actors take specific steps or precau-
tions is sometimes the most economically efficient
mechanism to improve public health. For example, the
costs of prohibiting hazardous releases into the water
supply may be substantially less than those associated
with purification after contamination already has oc-
curred. In addition, aside from economic efficiency,
some forms of direct regulation may allow government
to shift to private entities some of the costs that
government might otherwise incur.
There are several disadvantages to direct regulation.
First, such requirements are the most coercive form of
government intervention, and may be controversial
when the primary beneficiary is the individual who is
being coerced (as in the case of motorcycle helmet
laws), particularly within a culture that highly values
individual autonomy. Less controversial are coercive
measures aimed at protecting others, such as efforts to
ban smoking in public places. In that example, the
focus shifts from protecting smokers themselves to
protecting nonsmokers from the dangers of second-
hand smoke. Second, direct regulation is not always
economically efficient and, because it sometimes may
shift costs onto private entities, government may have
less incentive to ascertain whether the public benefit is
really sufficient to warrant imposition of private costs.
Finally, direct regulation requires government enforce-
ment, which can itself be intrusive and costly. Enforce-
ment can be particularly expensive when the mandate
requires complex behavior that is difficult to monitor.
The strategy of direct regulation can be used in
several ways to address CVD prevention. First, laws can
be enacted and enforced to reduce the impact of CVD
risk factors, such as tobacco smoke exposure. Upon
applying this approach, many jurisdictions have prohib-
ited smoking in restaurants or other public places, as
for example in Helena, Montana, where hospital admis-
sions for heart attacks declined 40% after implementa-
tion of a ban on smoking in workplaces.13 Second,
direct regulation may be used to address “environmen-
tal conditions favorable to health” by modifying fea-
tures of the physical environment.3 For example, zon-
ing and building requirements can require commercial
developers to install streetscape and pedestrian facili-
ties and to orient buildings so as to enhance pedestrian
accessibility. Similarly, residential developers can be
required to install not only sidewalks, but also active
recreation facilities for the residents of the develop-
ments.14 Further, dietary interventions can be en-
hanced by requiring food providers to include clearer
nutrition labeling.15 Third, direct regulation regarding
insurance coverage mandates may improve the diagno-
sis and treatment of chronic CVD and contributory risk
factors (e.g., mandated coverage for nutrition counsel-
ing and for weight-reduction programs).
Economic Incentives and Disincentives
Government also may alter private behaviors through
the use of economic incentives or subsidies that encour-
age some behaviors and discourage others by altering
the costs to private parties of particular actions and
140 American Journal of Preventive Medicine, Volume 29, Number 5S1
decisions. Incentives and subsidies are widely used in
the U.S. economy. The tax code is replete with incen-
tives, from home mortgage deductions to tax credits for
ethanol-using vehicles. Subsidies and incentives are also
widely used in connection with health issues. For exam-
ple, employer-provided health insurance is not taxed as
income to employees, thereby making it more valuable
as a fringe benefit and more likely to be provided.
Increased sales taxes on cigarettes are used to discour-
age smoking. Economic subsidies are used not only as
incentives to change behavior, but also to enhance the
resources of particular individuals and to ensure that
they can secure basic needs such as food, housing, and
medical care. Government programs intended to do
this include food stamps, housing subsidies, and med-
ical insurance programs.
Economic incentives or subsidies have several advan-
tages. By encouraging without requiring particular con-
duct, they are less intrusive into individual autonomy
than are mandates and prohibitions. In addition, they
can be targeted to augment, without completely sup-
planting, the private market, and thus allow responsive-
ness to individual conditions. However, they also have
disadvantages. First, they can raise serious equity issues:
taxes and price increases can disproportionately affect
the poor, whereas tax deductions can disproportion-
ately advantage the wealthy. Second, incentives can
have perverse effects. For example, although raising the
price of health insurance for individuals who are over-
weight or have high blood pressure might encourage
them to alter behavior,16,17 it also might make it more
difficult for those who most need health insurance to
procure it. Likewise, taxing “snack-size” servings might
have the effect of encouraging packaging in larger sizes
with the result that people consume more than a single
serving. Finally, the effectiveness of such programs may
turn on the price responsiveness of the targeted behav-
iors and practices and on the size of the incentive.
Small grant programs or relatively narrowly tailored tax
incentives can provide a vehicle for legislators to act,
but may have relatively limited impact if the program is
small, diffuse, and not well publicized.
There are a variety of ways that incentives and
subsidies could be used to decrease CVD and its risk
factors. The government could offer incentives for
developers and building owners to enhance pedestrian,
bicycling, and fitness facilities18; to provide workplace
programs on health, fitness, nutrition, and smoking
cessation19; and to construct grocery stores in under-
served areas.20 It could also offer increased incentives
for individuals to walk, bike, or take public transporta-
tion rather than drive, and it could adjust Medicaid and
Medicare provider payment rates for preventive care21
and obesity treatment.22 In addition, subsidies can
themselves include incentives. For example, in South
Dakota severely obese enrollees in the government-run
health insurance program must participate in weight-
loss programs or face a reduction in their insurance
benefits.23
However, the South Dakota example illustrates some
of the potential problematic aspects of using economic
incentives—those most in need of health care may lose
their benefits, and there are serious issues of equity,
human dignity, and autonomy raised when needed
recipients of government subsidies are targeted in this
way.
Indirect Regulation Through Private Enforcement
Government can regulate conduct directly, but it can
also do so indirectly through the liability rules that
apply in private lawsuits, primarily for tort or breach of
contract, brought by individuals. The risk of private
lawsuits and accompanying damage awards provide an
incentive to individuals and businesses to reshape their
conduct. Law shapes and delineates these risks by
providing the rules for liability and the level of dam-
ages. There are, however, significant disadvantages.
Outcomes of tort cases can be unpredictable, turning
on the vagaries of the jury system or, as in the
majority of cases, on privately negotiated (and usu-
ally confidential) settlements. In addition, enforce-
ment through the tort system can be both slow and
highly burdensome to those involved. As a result, the
tort system may be a relatively imprecise system for
targeting and discouraging inappropriate behavior.24
Tort liability also can have unintended conse-
quences. Indeed, some current tort law rules may be
discouraging certain health-benefiting conduct: for
example, some fitness facilities have not installed
automatic external defibrillators (AEDs) because of
concerns about lawsuits resulting from incorrect or
unsuccessful use within the facilities.25
Opportunities to use changes in tort liability to
prevent CVD may be limited and even tenuous. One
approach would be first to identify areas in which
fear of litigation may be discouraging desirable be-
havior, and then to change the law to provide greater
protection or immunity. Another approach would be
to identify practices that contribute to the CVD
burden, and seek to impose liability for these prac-
tices. Thus, tort liability based on the model of the
tobacco litigation might be used to encourage restau-
rants to provide healthier food alternatives.26 How-
ever, proving individual causation (i.e., that the
conduct of the particular defendant caused the plain-
tiff’s health problems) could be quite difficult. More-
over, as highlighted by the proposed “Personal Responsi-
bility in Food Consumption Act,”27 there is some risk of
backlash if private plaintiffs recover what may be viewed as
monetary windfalls arising from their personal choices
regarding food consumption.
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Government as Information Provider
Government can be an important source of informa-
tion about health, and can use information campaigns
to discourage risky behavior and encourage healthier
choices.28 Moreover, law plays a key role in these
campaigns by providing the funding and sometimes
delineating the allowable scope of the message. Infor-
mation can be part of a broader strategy to alter the
social environment. Public information campaigns at-
tempt to persuade, but are generally less coercive than
either mandates or economic incentives. As a result,
they may be seen as less intrusive than other possible
strategies. Nonetheless, there are at least three poten-
tial difficulties associated with information campaigns.
First is the issue of efficacy, since behaviors associated
with CVD turn on a complex interplay of factors
involving personal choice, social expectations, and the
environment, and information alone may be insuffi-
cient to cause change. Second, to the extent that an
information campaign attempts to alter behavior by
associating that behavior with an undesirable or un-
healthy personal attribute, the campaign may increase
guilt or stigma associated with the attribute.11,29 For
example, an information campaign that urges people
to exercise and lose weight in order to prevent heart
disease could have the unintended consequence of
creating the view that those with heart disease are to
“blame” for their own health status. Finally, any govern-
ment efforts to alter individual preferences and to
construct social meaning can raise concerns about the
line between information and propaganda.
In addition to community-level information cam-
paigns, government also can target individuals through
programs such as school-based screening for body mass
and blood pressure, followed by specific information
about each individual’s particular health risks and
needs. However, because screening raises potential
issues of discrimination both in the targeting of indi-
viduals for testing and in what is done with the infor-
mation,11 screening is likely to be beneficial only where
there is broad public acceptance and a reasonable
likelihood of behavioral change as a result of the
screening.
Government-provided or -supported information can
help to reduce the CVD burden through, for example,
campaigns to encourage walking and other forms of
active recreation,30 to provide diet and nutritional
information, and to encourage parents to ensure that
their children exercise adequately. Information also
can teach people to recognize risk factors for and
symptoms of CVD in themselves and others. Finally,
information campaigns can help to educate people
about the need to obtain training in basic and advance
life support. Schools are an important vehicle for
communicating health information. Moreover, schools
offer the opportunity to go beyond traditional instruc-
tion and model healthy behavior through the food and
fitness programs offered. In addition to school-based
programs, studies suggest that point-of-decision
prompts, such as signs recommending taking the stairs,
and community-wide campaigns can be effective infor-
mational strategies.28
Government as Direct Provider of Facilities and
Services to the Public
Governments provide a broad range of facilities, infra-
structure, and services that directly affect the public
health environment and medical care. Some of this
basic infrastructure—such as roads, sidewalks, parks,
and schools—can be designed to encourage healthy
behaviors. In addition, government can provide clinical
and preventive services, as well as critical emergency
response services. Government also may purchase ser-
vices that directly benefit individuals, such as through
Medicare programs that reimburse medical providers
to the elderly and the disabled. An important underly-
ing policy choice with respect to this strategy is whether
it is preferable for government itself to provide the
service or facility, or whether this role should be left to
the private sector.
The legal strategy with respect to direct provision of
government facilities or services can focus on access
and quality. Relevant legal strategies therefore include
ensuring that some percentage of funding appropri-
ated for transportation is devoted to building and
maintaining sidewalks and bike paths, changing design
guidelines so that the roads do not discourage or
interfere with pedestrians and bikers, upgrading 911
services to improve response time, and facilitating use
of public parks to promote preventive behaviors.31
Government as Employer and Landlord
In addition to providing public infrastructure and
services, government also performs many functions that
are comparable to most private businesses. Govern-
ment employs millions of workers and occupies numer-
ous buildings and facilities. The steps that government
takes in its role as employer and facilities manager not
only affect its employees and customers, but also pro-
vide an important model to private enterprise of the
successful implementation of such programs. Policies
that government implements in its capacity as employer
and facilities manager include banning smoking in and
around all of its buildings,32 offering healthy food
choices in its cafeterias,33 providing showers and bike
racks to encourage nonautomotive transportation, in-
cluding stairs that are an easy alternative to elevators,34
and offering on-site fitness and weight-loss programs.
One advantage of this strategy is that many of these
policies can be implemented through administrative
action without legislative changes. On the other hand,
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administrators may view such changes as peripheral to
their core missions. Thus, even a local recreation
agency committed to improving biking facilities for the
general public may be reluctant to expend scarce
resources to increase the number of its employees who
bike to work. However, such reluctance is not insur-
mountable, and there are programs that provide useful
models. For example, the CDC has undertaken a study
to assess and improve the pedestrian accessibility of its
facilities. Similarly, the General Services Administra-
tion’s Good Neighbor and Sustainable Design pro-
grams seek to place new federal buildings in locations
that will enhance the community, and to design such
buildings to be environmentally sensitive. These pro-
grams could be expanded to a “Healthy Buildings”
program aimed at ensuring that workplaces are more
conducive to cardiovascular health.
Laws Directed at Other Levels of Government
Within the U.S. system of government, there are
multiple levels of law—federal, state, and local. Many
of the public health approaches to preventing CVD
will need to be addressed at the state and local levels,
and the legal interventions will similarly need to
focus on state and local laws. One technique to
facilitate change at these levels is first to seek changes
at a higher level. For example, although drunk
driving is a problem regulated directly by state law,
federal law encouraged changes in state drunk driv-
ing laws by linking the receipt of federal transporta-
tion monies to states’ adopting a 0.08 blood alcohol
level into their drunk driving laws. Similarly, the
Medicaid and State Children’s Health Insurance
Program (SCHIP) programs, which serve tens of
millions of low-income children, adults, and elderly,
provide federal funds to match those put up by states
for a wide range of medical services. State Medicaid
agencies have the ability, within legal bounds set by
the federal and state governments, to provide specific
preventive health services, including services tar-
geted at detecting, preventing, and treating heart
attack and stroke.
One advantage of this approach is practical—it
allows those seeking legal changes throughout the
country to focus on a single effort at the federal level
rather than having to pursue change one state at a
time. One change in federal law can then provide the
framework for change nationwide. A drawback is that
a federal policy may be less responsive to unique
local situations. Moreover, to the extent that these
measures tie money to specific outcomes, there is
some risk that states that have the furthest to go to
achieve those outcomes will be at greatest risk of
losing federal assistance.
Summary and Conclusions
Prevention and control of CVD are more likely to be
successful if approached comprehensively, taking into
account multiple public health settings and across all life
stages. The goal is to achieve individual lifestyle and
behavioral change as well as the broader social, environ-
mental, and policy changes that will make choices regard-
ing healthy lifestyle easier. Law and legal frameworks can
be powerful tools in this endeavor. Specific examples
from the seven key strategies covered in this paper and
their limitations are presented in Table 1. These strategies
can be applied at the federal, state, and local levels and,
ideally, can be employed by healthcare providers, public
health practitioners, legislators, and other policymakers.
The legal strategies described in this paper are not
mutually exclusive and any particular goal may be ad-
dressed using more than one strategy. For example, one
policy recommendation of the American Heart Associa-
tion (AHA) Guide is to “equip high-density public loca-
tions and locations in which high-risk activities take place
with AEDs.”35 All seven strategies outlined in this paper
might be used to accomplish this goal. First, government
might use the command model and mandate the instal-
lation of AEDs in some buildings or facilities. Second, it
might use economic incentives such as a tax credit to
encourage, without requiring, their installation. Third,
government might enable the use of tort law to provide
incentives by granting a cause of action to a person who
suffered a myocardial infarction in a building in which a
defibrillator was not available. Fourth, government might
simply provide information about the devices, and
thereby encourage their use. Fifth, government itself
might purchase and install the devices in private build-
ings. Sixth, it might install AEDs in government offices
and facilities. Finally, Congress might make receipt of
certain federal money conditional on state or local gov-
ernments taking steps to increase the availability of AEDs.
Although some of these strategies would require legisla-
tive action, others—such as installing AEDs in some
government facilities—may be implemented by adminis-
trative action or policy decisions at the individual agency
level.
Effective use of these strategies to achieve public health
goals requires a broader understanding of the advantages
and limitations of legal frameworks. Schools of medicine,
nursing, and public health can facilitate achievement of
such understanding by incorporating legal concepts
within their core curricula, seminars, and courses. Prac-
ticing clinicians who are aware of the socioeconomic,
environmental, and institutional barriers that patients and
their families face can engage legislators and provide
them with examples of potential solutions. Public health
officials can provide key epidemiologic data about disease
burden and trends as well as health and economic im-
pacts.36 These data can be crucial in educating policymak-
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Table 1. Seven legal strategies for preventing CVD: examples of interventions and related issues
Legal strategy Intervention for preventing CVD Issues regarding strategy
Direct regulation 1. Prohibition of smoking in entire work sites and public places
2. Insurance coverage mandates for essential CVD preventive services
3. Change zoning and land use laws to require more compact, pedestrian-oriented
development
4. Require large insurers to develop health benefits packages that include
preventive services
1. Often perceived as coercive
government intervention
2. Enforcement of regulations may be
expensive
Economic incentives and
disincentives
1. Incentives for developers to provide fitness centers and recreational facilities
2. Incentives for employees to walk, ride bicycles, or use public transportation
rather than drive cars
3. Incentives to encourage full-service grocery stores in under-served areas
4. Increased sales tax on tobacco products
5. Economic incentives for obese people to participate in weight-reduction
programs
1. Increased prices can
disproportionately affect the poor; tax
benefits can disproportionately
benefit the wealthy
2. Disincentives can burden those in
greatest need
Indirect regulation
through private
enforcement
1. Tort liability, based on tobacco litigation model, to encourage restaurants to
provide healthier food alternatives
2. Provision of legal protection or immunity for worksites and facilities that install
AEDs
3. Imposition of liabilities on practices that contribute to the CVD burden
1. Increased tort liability might increase
costs of malpractice insurance and
deter physicians from entering some
types of practice
2. Tort law rules may discourage certain
health-promoting behaviors
3. Tort system slow, unpredictable, and
expensive for litigants
Government as
information provider
1. Public campaigns to encourage physical activity targeted at various age groups
2. Public campaigns on benefits of proper nutrition, including fruit and vegetable
intake
3. Public campaigns on signs and symptoms awareness and need to call 911 in CVD
emergencies
4. Public campaigns encouraging training in basic and advanced cardiac life
support and use of AEDs
5. Screening of major CVD risk factors and referral for care
6. Improved school curricula on health, nutrition, and physical activity
1. Information alone may not be
effective
2. Efforts to associate behavior with
health problems can increase guilt
and stigma
3. Public screening may raise issues of
labeling and discrimination
Government as direct
provider of services
1. Upgrading 911 services to improve response time
2. Government support of public health infrastructure and services that impact
cardiovascular health or encourage healthy behaviors
3. Improved public sidewalks, parks, and recreation facilities
4. Improved physical education programs in public schools
1. Government may be an inefficient
provider
Government as employer
and landlord
1. Prohibit smoking in and near all government facilities
2. More nutritious food options in government cafeterias
3. On-site health and fitness programming in government facilities
1. May be viewed as peripheral to core
mission of agency
Law directed at other
levels of government
1. Condition receipt of federal transportation money on state and local
improvements in pedestrian and bike facilities
2. Condition receipt of federal school lunch money on improved nutrition in
schools
3. Condition receipt of federal education money on improved physical education
programming and health education
4. Condition receipt of federal Medicare/Medicaid money on improved preventive
medicine programs and requirements
1. Uniform federal requirements can be
less responsive to local needs
AED, automatic external defibrillator; CVD, cardiovascular disease.
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ers who are responsible for introducing appropriate leg-
islation or undertaking administrative changes.37
It is unrealistic to expect that all, or even most, of these
legal changes in support of CVD prevention could be
accomplished at once. Instead, CVD prevention requires
the tailoring of legal strategies that target the most press-
ing issues for each particular state or local jurisdiction. For
example, the strategy appropriate for Colorado, which
has the lowest prevalence of obesity, may be different
from that for states that have a high prevalence. Issues
such as the nature of the built environment, the quality
and availability of emergency and continuing medical
care, and social patterns with respect to smoking, diet,
and exercise, all may vary widely and warrant different
responses in different locations.
In addition to tailoring legal strategies to local condi-
tions, efforts to change the law should be approached as
part of a broader strategy to influence the public’s knowl-
edge, attitudes, and behavior. Law can shape social atti-
tudes, but it in turn is shaped by those attitudes. Legisla-
tors may not be willing to take the lead on an issue for
which there is little social consensus, particularly if the
legal mechanism involves compulsion or substantial cost.
For example, in the fight against smoking, laws banning
smoking in public places have come relatively late in the
process. Thus, some changes in the law may need to await
changes in social attitudes, although efforts to change the
law can themselves be a part of a broader strategy of
education and social change.
No financial conflict of interest was reported by the authors of
this paper.
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